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- Compound cluster for wiring formation, contains metal cluster 
surrounded by gas molecule or gas cluster 

COMPOUND CLUSTER WIRE FORMATION CONTAIN METAL CLUSTER SURROUND GAS 
MOLECULAR GAS CLUSTER 
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- 2002-10-18 
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- LOS Ull 

- JP2002305163 NOVELTY - The compound cluster (32) contains metal 
cluster (28) surrounded by gas molecule (30) or gas cluster.. 

- DETAILED DESCRIPTION - The metal of metal cluster is gold, platinum, 
silver, copper, iron, lead, zinc, aluminum, indium, nickel, palladium, 
cobalt, rhodium, iridium, ruthenium, osmium, chromium, tungsten, 
tantalum, titanium, bismuth, tin, barium, boron and/or silicon. The 
gas molecule or cluster is helium, neon, argon, krypton and/or xenon. 
INDEPENDENT CLAIMS are included for the following: 

- (a) manufacture of compound cluster; 

- (b) manufacturing apparatus of compound cluster; and 

- (c) wiring formation. 

- USE - For depositing electroconductive material, e.g. copper, in fine 
recesses, such as groove and contact hole on the surface of 
substrates, e.g. a semiconductor substrate, in wiring formation 
(claimed) . 

- ADVANTAGE The wiring metal of high purity is deposited in fine 
recess on the substrate surface' reliably, using the compound cluster. 

- DESCRIPTION OF DRAWING (S) - The figure shows the compound cluster 
manufacturing apparatus. 

- Metal cluster 28 

- Argon gas molecule 30 

- Compound cluster 32 




1 

m. Wi. is, ffifa. T)Ui~'yj>.. -^yj^ 

X ^ 9 X ^ ^ t *r#BJ t ■^-|>^I-^i^ y x 

cit5)<Ti4] ^m^MM^-^mm-^-^tx^mi^y^^^ 
t-i-^m^^'y.^:? mmmm. . 

[000 1] 

imwi:m(7)mm<7Mmizm^<7yiiw^^' -yizm-.^xi'k. 

(cu ) m(^Mfm^imLA.x'm^m!S(.-t^<7)iz^^m 
^ti^m^^y^^Rx/^<omm:fjm, m>iz^<^mm 
mmizm-t^. 

[0002] 

[ ^^(r>tm ] ^mt^mm±izmm\s\s& trmm-t^ rob 

CVDmXf&mLfc'fk. x y^>'^'#tc J; 0.'N°^-yff:J 

1 . 7 2 At Q c m i: T/l-- S --"^ AfJffimffifit^sj; 0 4 0 
•:) T < , f USD jr u- h n V ^1/- 3 yilltA'iEiffl 



(2) #gH20 0 2-3 05 163 

2 

m LM^^(r>x\ mmx'um^j:ii'mwi.^mm^mmiz^ 
mizmmx'^ h-^mm'Wi\>^m(Dmi^^zx h . 
[0003] >r c-c. m^zx hm.mm^f:m^-f^^>f^^^ 
<c{i , mo:>mm'-i^x. •y^>"/mfjmiLLx^ 

fmcrmv<^-yi:ziji'^rzm.mm^> {mm^^^ y-^ 
ifmmLxii^. coi»iagi5pM(cffl 

^ffliitf, y^i')^Phy-?i'yWi'&mX~th:LttP^»iM 
JSjitfWit h L Ttl. (DC V D , ®X/N*-y '.; 70-, 
[0004] 

immmmLx 0 1 irhum^ ^ cue c v d jifeti. 
kmimiWhm^- ixmrnm^iW}^-^-^^ j; (- vfz-nm 
X'h 0 - afflfl!i!4KRjenaia^f ijffl-r ^> .i t i-c j; 0 , a® 

{St$rann^i*i izmmi:m.ms:L t tf^-simx-h h //, wmz 

' IV mL\tWi^'^^\tmifQi. 2.ix«\.\)XTX' . ry^^9 

h iti^A vj,±.cymmumz c v d ikxm^ $• ffii i> fj 
ti-^> t . m^'^^c'Mm^mz-\--^y'j:i^Msm6^'r^m 
ft^x^Kc^-^ut-iox'^<. mmMmc^)sfi±.!iimt lx± 

<. m&M^^mm.mf-mizmmx'$)?.>. 

[0005] -Xyt y ^SW^{4. ^'-y -y h t iXWi 
nm<^^S,f3fi:m<*^X^^^rcib. ^J»J')Mi*1{::A^i 

30 -v r^' $ ;/X7^.; ASm^ (m=Fttz {± 5 x ^ ) {± , 

T'E*>tcMi: LTWttJL, '^mm^P^^^^MizKcr'XU 

^umzi±mM0.T^i': -?-<7)^«. D^ls^5|^(.c^i}x^ 

40 [ 0 0 0 6 ] S 'a-^^J±-C')i!i)MT'# I. ^ 'J 

■r. mnm(7>^mtzj:7^mA*T-mmc')i^m. fccti^w 

cOifl D (C:J|?l55c$m>7|C:i}-^:? 5X hWin uiX'^ylM^)- 

"^F-Zi^-mz mm $ nx i ^i. ^ t ^> . iditii©*' o . i 
m (1 0 0 n m ) mm(r>mi\}mi>zii:>'>^mx'mm^m 
ihhdft^t. cvomtrntfiz^ mm'^j:^>'^^mcr) 
50 mi^iixx/^fx}m^^m<7)mmwm9\-^<^mtiitimmt 



0. 1 um ( 1 0 0 nm ) m&^X'Umiti-h t . >— 
[0007] *:^n^{i_h|e{cC^T-^$ il:^ t C7)T% ffi 10 

[00 08] 

0, 1 OnmmTt^Si:-5-<5')Ja:^:<)^'l®l=t=5r-&. fMo 

T. -^m^y y <^>^vmm±. l ~2 O n mXh^ay 

oi^jftcioTii. 1—1 0 riKir:S:>i><r>ifWMX'h 



[00091 i%tm2.hzim.ommi.. buib^w.^ 5x 

^J-tcfflv^-SifeSJi, ^, ig, Wi. fn\ ffilB. 
ni/'-^A, ;l--f^''7A, 5 

0 , miejyx JtJi^ifx 9vX9ii. ^0^7 
<bhl mX'h ■& i i: i: J0 1 ffiifef?:)?!^ 

[0010] i6iRjfl3iciemf.^i^Bj{i, ^mirmm^-t 

mm^-^tx^m^ iri^mL. z c^y^m. 9=yx9<r> 

m^z t'x6\=^'^ fz\±^x 'Pyx-S' -ti-* Zh^ 

[00 11] z<D±m,9^x9\i. mmnm^m, t 

Ltzimx'm,%:iiv;^. LxwM^^. ^m±mm.^n± 
^:s.^^(izmm^-^z>ztx'{m^ixi>. mux. m\oM^ 
•a-a, 18 7 9x:.X' 1 o-\orvcf)m^yKm^h 

m±^±m9 yxi?%^x':s.^ ^i^zmm^-t^ z t x\ 

^LT. z(?>^m9yx^9^^m.mz^ muim 



(3) . #^32 00 2-305 163 

4 

F^c7) T.il- -J Vii7. ^ . m L ii'|aff-32y X'L- ^ jffl L T 
X.t) Ti^* $ -tt •& ^ i: /^'T- & -i. . 

[0012] m&T^A \.zt^<r)mf&t. M^m^^"^ 

t •! (D-&W,y y X 9 cr>mmiz:t)X.'it^-^ fzXtii'x^ 9 y 
X9 ^¥im^^h%S.-^9 y X9 mmh i:^^hZ.t * 

[0013] mm-m3^zwm<^)wm. mm^zmmmm 

^4 fz\,tf)y^ yyy^9 tm O -^tzmm: i> ':>W^9 y 

x^^mwsLx. mmw,9 ^y^9 ^-mMmmimmz 
[0014] m-^yyx9it. ±my yxycMmi:^/ 

mmizm^'^>tfim^i>. ztazx^), m^yy 
xy-b^mmmmi^zmm ixh^'hrnn^ l , ffx-^-={-^f3t 

ijy<y yxy/}i^tm9 yxymm/}'^Mi'L^ iX\ M 

y^x9 immmsnzmimMt^- hztti^^j:<. i fern 
-tyyx 9 mmuz'k.m.y y x 9 imwrnx Sr -f y v 

[0015] 

ar #H.3 L X h. 121 1 <i , ■:^^^m\omm.ommoym. 
^y y y^9WMmy)Wm^7ii:t , zom^yyy^9m 

tsi oo)nmz^m.^ivtcn-^yyy^9'^m^\ 2 

Z.crm^yyy..9?t±^^l 2<7mMz\\m^ixfz 

ttf*^i4tS'WLTv^s, -eL-c. :^'y<{mmie-h-(^^ 
mt^h/jxm^'&\ so^^yg/mii!yyy^9%»km% 1 

[0016] m.-^y y X9^i±m-^ 1 2{i. q^-JSRm^c 
^f)I13l^«oagl5(c^^^I/X/l'2 0//a5^*t 

<of lT I. ^ -S> . Ziaz^ T , tS-^ yyX9 ^ife^g^ 1 2 

cr.mmzitmyyx9im^t Lx<7>it.m,y yx9m^ 

40 M 2 2 >'/E]iff^ l« $ ix . ig^^ y Xyu 2 0 -tm-^ 9yx 

[0017] mz. ^&)W^y y y^9mMmm.^zx ^ii 

LTJi. f.1ofl!j<c. /^Ji.{d'#. a^. i^, iS, M 
50 xa-^A. ^oA. 9yyx=fy, 9y9iv. ^9>\ 



6 4 i: S: li^LT I , ^ Lt , 
6 0 i: ^-^9 =77. 6 4 6 6 

^^jfg^feUE 6 2 tc«4=af A- U T:h'y. ^mX*^ 7 2 A^^f 10 

[0027] m.-^-^ a it. -^immm 

/N? ScOJiailetl-^^' 7X^?life^§56 4;6»-efiOje^jI 20 
y X/l' 7 4 l^fl □ $ -fr T SdS § *-lT t » S . 
[ 0 0 2 S ] zhizx K> . ^SISMIi^^^e 2 T'liife 

^ iOr^g|5<7.)#jp, ^' 5 X ^' 7 6 5* X ^ 2r 

M-r^. #//xiS)±^^6 0r^j(c!tfiSsL ;tT/i'=^' 
V:h'xm<miSX Srf^Jffl^S 7 0 -c'^j^aj Lxm-^ i' y 

x!^m±^n6Amzi^xi. zn^m=umy-xn-7 4 

WmzTJV^VijT.^^ i^miiy.^) 30 
TtH^^'^X^S 22rfPSgL, J:eDl[g^:^5.X:J'3 22: 30 

[0029] c«7)fi?!itc^>-5T(4s T)\^^v^'y.m<r>mfi 
y^m-^:^ yy ^^^^ 6 4 p'^i(c#A-ri> Mtc^fe^in^ 
M 7 0 T-r^Sn L , StCti^il 7 X/l- 7 4 *-3l LT *e^3i 

c^*^.<?)- 2 11. SrmTt^J^aiLT, tS^i^ ^X;? 

[0 0 30] ^fc. ±ffi<7)f*iJ(Ctt,-:.T(4, itrn'^yX^ 

cr)mmi,z/jy^=i-^im^-^xm-^:^ y ^m-k itc 40 

i\ m^^tzimummmsicrtmmz. ±. mm 
-r S J; 3 (c LT t J: < . mz . ^mzM^Mw^t^mm 



) 1tl132 00 2-3 05 1 63 

s 

tx\ «^^sumjt(4?^^-rs -y-tr 

LXhJ:VK 
[0031] 

l^m<r>^^] L:i±imLfcS:dl>z. HffmmtrZXix 

[Ell ] :^mw>mmmm('m'^'y'yrA^Miwm.c^.-> 
[112 ] n 1 \:zw^rmi^7yy9wm^wx'{mLfzm 

[03 ] '^^9yy.r^mL-^-h±m.9yy.9^wm. 
wwzvkwzmmmH K^zwxLtsVrM^ wmK^^-mx- 

[114 ] :if.Wi\omoy%mo)WM.oA^.h9 y X^Wi^ 

mmfw^mzx -yxm^^iit^ 7 yx 9 i-ffl^^-c 
w-ik^w^mm-h X. -> iz L tzm^m:-:miz5f:-mx 

1 0 Kffi^SI 

12 W:^9yX9%'fM^ 

1 4 

1 6 :^'xmit^M 

20. 7 4 jE3^iiyx/i (ts^?' v.7^.^'f^^i?a!) 

2 2.76 y x 9 i^itHl ( jfel^y' :7 .x 9\Wi 
gi!) 

2 4 

2 6 ^mmm. 

2 8 itil^'^X.^ 

3 0 T)V d vjjy. :ir-r ( # ;^ X ; j-r ) 

3 2 ^^9yX.9 

4 0. 7 8 E^£^A->'>'^' 
3 0 fqiffllM|g|5 

5 2 

6 0 ^ilx-m&mi 

6 2 -^JffiM».?l±;Kii: 

6 4 1S■^7 7X:5'5e^^.■f?fs 

7 0 f^ifin^ffi 



(7) 



mi2 00 2-3 0 5 1 6 3 



F:^ — 4K029 AA06 BA03 BA04 BA05 BA07 
BA08 BA09 BAIO BA12 BA13 
BA17 BAIS BC03 BDOJ CAOl 
I)B03 

4M104 BBOJ BD02 BB04 BB05 BB06 
BB07 BBOS BB09 BB13 BB14 
BB17 BB18 BB36 DD06 1)1)33 
l)D34 HH14 



